Abstract Over recent years, public involvement in health research has expanded considerably. However, public involvement in designing and conducting health economics research is seldom reported. Here we describe the development, delivery and assessment of an approach for involving people in a clearly defined piece of health economics research: selecting health states for valuation in estimating quality-adjusted life-years (QALYs). This involvement formed part of a study to develop a conditionspecific preference-based measure of health-related quality of life, the Multiple Sclerosis Impact Scale (MSIS-8D), and the work reported here relates to the identification of plausible, or realistic, health states for valuation. An Expert Panel of three people with multiple sclerosis (MS) was recruited from a local involvement network, and two health economists designed an interactive task that enabled the Panel to identify health states that were implausible, or unlikely to be experienced. Following some initial confusion over terminology, which was resolved by discussion with the Panel, the task worked well and can be adapted to select health states for valuation in the development of any preference-based measure. As part of the involvement process, five themes were identified by the Panel members and the researchers which summarised our experiences of public involvement in this health economics research example: proportionality, task design, prior involvement, protectiveness and partnerships. These are described in the paper, along with their practical implications for involving members of the public in health economics research. Our experience demonstrates how members of the public and health economists can work together to improve the validity of health economics research.
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Plain Language Summary It has become commonplace to involve members of the public in health service research. However, published reports of involving people in designing health economics research are rare. We describe how we designed a way of involving people in a particular piece of health economics research. The aim of the work was to produce descriptions of different states of health experienced by people with multiple sclerosis (MS). These descriptions have since been rated in terms of how good or bad they are in a way that can be used by the National Institute for Health and Care Excellence (NICE) to make decisions about what services to fund on the NHS. We formed a panel of three people with MS, and designed a task to help the group produce health descriptions likely to be experienced by people with MS. After discussion about jargon, and working together to find more layman's terms, the task worked well, and can be adapted to produce health descriptions for any condition. We identified some key themes about working together that give insights into how members of the public can be involved in health economics research, and show the importance of their involvement in improving the relevance of this research.
Introduction

Public Involvement in Research
Public involvement in health research has developed significantly in recent years. In the United Kingdom, involvement is seen as a core component of good research practice and major research funders (e.g. the National Institute for Health Research, the Medical Research Council) have public representation on funding panels and require funding applications to demonstrate evidence of involvement. The ethos of public involvement is that research should be carried out 'with' members of the public rather than 'to', 'about' or 'for' them. Engaging with the public should lead to research that is more relevant to people's needs [1] . For involvement to be meaningful the public need to be able to exert influence throughout the research process and across the breadth of health research, including health economics.
Health Economics and Public Involvement
There is little explicit discussion of involvement in health economics research [2] . For example, INVOLVE's website, an authoritative source of information about public involvement and research, contains just two specific mentions of health economics, neither of which relate to involving people in health economics research [1] . Members of the public are involved in using the findings of health economics research: for example, in making decisions about healthcare funding with organisations such as the National Institute for Health and Care Excellence (NICE), and lay members sit on trial steering groups of studies of effectiveness and cost effectiveness. However, evidence is lacking on the routine involvement of members of the public in designing and conducting health economics research. This is surprising, given the impact of health economics research on the services that are available to the public through national healthcare providers such as the UK NHS.
We believe it is time to address how the public and researchers can work together to develop and conduct health economics research. This paper reports:
• an approach for involving people in health economics research using the example of selecting health states for valuation to estimate quality-adjusted life-years (QALYs); • the experiences of those involved in this process;
• lessons learnt for developing public involvement in health economics research.
QALYs
Recommended practice for cost-effectiveness analyses, particularly in the UK, is that outcomes should be measured using QALYs [3] . QALYs are calculated by weighting each year of life according to its quality. 'QALY weights' are frequently obtained from an existing 'preference-based measure' (PBM) of health-related quality of life (HRQoL). This provides a classification system for describing health states which consists of a set of HRQoL dimensions. Each dimension has a number of levels, and each unique combination of levels across dimensions constitutes a health state. QALY weights are assigned to all health states described by the classification system by eliciting people's preferences for the health states [4] .
3 The Multiple Sclerosis Impact Scale-8D (MSIS-8D)
Generic PBMs, such as the EQ-5D, are intended to be suitable for all conditions [3] . However, their ability to capture HRQoL changes of people with multiple sclerosis (MS) has been questioned [5] [6] [7] [8] [9] [10] [11] [12] . Condition-specific PBMs (CSPBMs), such as the Multiple Sclerosis Impact Scale-8D (MSIS-8D), provide an alternative [13] [14] [15] [16] [17] . The MSIS-8D's classification system ( Fig. 1) , based on the MSIS-29, comprises eight dimensions, each with four levels, describing 65,536 health states [15] . Clearly, it is not possible to directly elicit preferences for all of these. Therefore, a sample of health states is required. The involvement process reported in this paper relates to the selection of health states for inclusion in a preference elicitation survey to provide QALY weights for the MSIS-8D [16, 17] .
Identifying Plausible Health States
Health states should be realistic, as including implausible health states in a preference elicitation survey can make it difficult for respondents to select their preferred option, thereby increasing measurement error [18] . We wished to develop an approach for assessing plausibility. Developers of previous CSPBMs had relied on judgements by medical experts or instrument developers to identify health states that were unlikely to be experienced by people with the condition [18] [19] [20] [21] . For this study, it was considered that people with MS were best placed to identify such health states. Within any classification system, health states are constructed of different levels across dimensions ('dimension-levels'). Hence, the plausibility of a health state is determined by the plausibility of combining its individual dimension-levels. If any combination of two or more dimension-levels is implausible, this renders the health state implausible. For example, in the classification system for the Preference-Based Stroke Index [22] , any health state in which a person is capable of going up and down several flights of stairs (lowest severity level of 'stairs' dimension) but is completely incapable of walking in the community (highest severity level of 'walking' dimension) will be implausible, regardless of the levels of the other dimensions. Therefore, all implausible health states can be identified by determining which combinations of dimension-levels are implausible.
MSIS-29 data were available from the South West Impact of MS study (SWIMS), a longitudinal cohort of people with MS in South West England [23] . Any combinations appearing in this dataset were deemed plausible, as this provides evidence that this combination of dimension-levels has been reported [23] . One hundred and sixtynine combinations of extreme dimension-levels did not occur in the SWIMS dataset and were included in the following involvement exercise.
The Task
Two health economists (HEs) designed a task to assess the plausibility of combinations of MSIS-8D dimension-levels. A draft version was piloted with a convenience sample of colleagues who were not specialists in HRQoL measures or preference elicitation.
The task had two columns headed ''If you had extreme problems with …'' and ''…is it possible that you would have no problems at all with …'' printed on yellow and blue cards respectively. Two sets of eight cards were produced, on which each of the eight dimensions of the MSIS-8D were printed on one yellow and one blue card. In order to present each combination of dimension-levels, the yellow cards for the dimensions at the highest level were placed under the yellow heading, and the blue cards for the dimensions at the lowest level were placed under the blue heading. In the example in Fig. 2 , people with MS were asked:
''Imagine that you feel extremely mentally fatigued, and have extreme problems concentrating, and feel extremely depressed. Is it possible that you would also have no limitations in your social and leisure activities at home, would not be stuck at home more than you would like to be, or would not have to cut down the time you spend on work and other daily activities?''
Involving People with MS
Recruitment A plain language letter inviting involvement in the project was critically appraised for clarity and readability by the Peninsula Public Involvement Group (PenPIG), the public involvement group of PenCLAHRC (Collaboration for Leadership in Applied Health Research and Care (CLAHRC)-South West Peninsula) [24, 25] . After alteration, this was sent to the five people with MS Feeling depressed? 1 2 3 4 Fig. 1 The classification system of the Multiple Sclerosis Impact Scale (MSIS-8D) who were members of the local involvement network. Interested individuals were invited to contact the researchers to discuss the project. Three people did, and formed an Expert Panel. We chose to work with a small number of people because the approach was novel, so we were unsure how useful or acceptable it would be. Also, working with a small group gave opportunity for all to contribute fully. Before the workshop The venue was selected for its suitability for people with MS: natural light, accessibility, accessible parking and proximity to good transport links.
During the workshop The session lasted 2.5 h and was facilitated by an experienced member of the PenCLAHRC involvement team and the two HEs who designed the task. The session began with introductions, the background and purpose of the research, instructions for completing the task and an opportunity to ask questions and raise issues. One of the HEs presented the dimension-level combinations to the Panel by placing the relevant cards under the two headings and reading out each combination, using identical wording each time. The involvement facilitator and other HE provided assistance and checked individuals' understanding and interpretation of the questions.
Responses of the three Panel members were recorded on a spreadsheet designed to identify combinations rendered implausible due to previous responses, ensuring that unnecessary questions were not asked. Panel members were encouraged to discuss the scenarios. Unanimity was required to identify implausibility.
After the workshop At the end of the session, the Panel, the HEs and the public involvement facilitator discussed what worked well and what could have worked better. The Panel was also invited to provide more detailed feedback after the event. Travel costs were reimbursed and payments made in recognition of people's time [26] . Table 1 presents 33 combinations of dimension-levels considered implausible. For example, it was deemed implausible that someone with MS would have no problems concentrating (IS27) while experiencing extreme mental fatigue and feeling extremely depressed (IS23 and IS29). These combinations can be applied to any sample of MSIS-8D health states to identify likely implausibility. The HEs considered that a structured exercise would be more appropriate than a general discussion about the plausibility of MSIS-8D health states. Central to this was the concept of proportionality. A task should enable the Panel to provide focused information of direct relevance to the purpose of the study. A discussion-based approach might have been too intrusive: it is likely that members of the Panel would have recounted experiences, information and opinions that could not be used in this research.
Results from the Exercise
Designing the task was challenging, particularly given the lack of previous published studies in this area. The sheer size of the task (assessing the plausibility of 169 health states) was daunting. The only difficulty that arose while completing the task related to terminology. In order to maintain consistency with the MSIS-29 and the wording that would be used in the preference elicitation survey, the draft version of the task adopted the wording of the MSIS-29 items. For seven of the dimensions, this included the phrase 'bothered by', which caused confusion. Changing this to 'had problems with' helped but the wording still made it difficult for the Panel to imagine the scenarios presented. Panel members were interpreting the phrase differently, and the facilitator was frequently called upon to translate. The researchers and the Panel worked together to alter the wording of the questions during the session. This resulted in a further simplification: for example 'if you were extremely bothered by mental fatigue' became 'if you had extreme mental fatigue'. This departure from the MSIS-29 terminology, although not ideal, proved to be essential for task comprehension.
The HEs recounted a dual sense of protectiveness during the task, trying to protect both the members of the Panel and themselves. They were concerned about the potentially emotive nature of the task, which asked people with MS to imagine health problems that they might have experienced in the past or might experience in the future. There was a fear of ''upsetting people'' and uncertainty about how to avoid this without appearing patronising. Simultaneously, there was a concern that health economics could be perceived as ''all about cutting costs'' and ''stopping us from getting treatment''. This can lead to a degree of defensiveness on the part of HEs. The HEs were aware of this, and as a result directly addressed these issues when introducing the research.
Expert Panel's Reflections
Once the wording of the scenarios was simplified, the Panel found it relatively easy to decide whether dimension-level combinations were likely to be experienced by someone with MS, although their views were not always unanimous and dimensions were more difficult to relate to if they had no personal experience of problems in those areas.
The Panel reported that they enjoyed the session, fully understood the task and would be happy to be involved in future work of this type. An important aspect of this was the task-based approach. The Panel members found the task ''hard work'', but completing it made them feel they ''had really accomplished something''. The session did not feel tokenistic, and the task captured the complexity of MS. The active nature of undertaking a task, the clarity about exactly how the results of the task would influence the research project and the resulting ''sense of achievement'' were contrasted with some of their previous experiences of involvement, which had involved discussion of issues but often lacked a clear indication of how the points they raised would influence the research project. Working through the task provided a focus and a shared goal for the researchers and the Panel. This was considered a novel approach to involvement. While the Panel found the task fun-''like a real game''-they also found it ''thought-provoking''. More broadly, one member reported that the session had triggered ideas for other research and the session was valued as an opportunity to meet others with MS and to hear about their experiences of living with the condition. One criticism was that the task was designed by the researchers alone. Involving people with MS in designing the task would have improved its suitability and provided an opportunity to identify and address any issues. A further issue was the burden placed on the Panel and the researchers by conducting the entire process in one session. There was a lot to do: meeting for the first time, feeling comfortable with one another, talking about health economics, introducing and completing a complex task.
Insights for Developing Public Involvement in Health Economics Research
A recent literature review [27] described 54 studies in which QALY weights were estimated for a CSPBM, five of which reported that implausible health states had been excluded from their samples. Of these, one [28] pilot tested the survey with patients in order to assess the content validity of the health states, but patients' advice on plausibility was not directly sought. The remainder [20] [21] [22] 29] relied on judgements by medical experts or instrument developers. As far as we are aware, this is the first time that people with the condition of interest have been involved in assessing the plausibility of dimension-levels to inform the selection of health states for a preference elicitation survey to produce QALY weights. The reflections of those involved in the process can be grouped into five main themes which relate to involving the public in the design of health economics research.
Proportionality
All those involved felt that the task-based approach offered advantages over a discussion-based approach. The session was enjoyable and thought-provoking for all who took part, the task provided a shared aim and focus, as well as a sense of achievement, and did not feel tokenistic. Fundamental here was clarity about how the input of those involved would be used in the research, and the amount of disclosure offered by the Panel members was proportionate to the research issue being addressed.
Task Design
Designing the task took time, effort and trial and error. The key to the design was simplification: going back to the basics of what we were trying to achieve and being clear about the definition of core concepts (i.e. 'plausibility'). Designing tasks may become easier as more studies of this type are published; building a literature base that provides sources of different approaches for involvement in health economics research. Using terminology designed to be suitable for an HRQoL questionnaire for another purpose was challenging. While the researchers wanted to maintain consistency with the MSIS-29 and preference elicitation survey wording, this was not possible. The terminology difficulties also raise questions about how respondents will interpret MSIS-8D health states, which are constructed using the same wording. Greater understanding will be gleaned from current cognitive interviews exploring how respondents interpret questions from the MSIS-8D preference elicitation survey.
Prior Involvement
Despite hours spent designing the task, the wording of the scenarios presented to the Panel made little sense to them and had to be amended. This could have been avoided by working with people with MS from the outset. Bringing researchers and people with MS together for task design could be challenging for all concerned-differing needs and priorities require negotiation and compromise, but members of the Panel said they could have undertaken this role. It could be problematic for the same group to both design and complete the task, so two groups could be recruited, one to work on the design, and the other to undertake the task. A related issue raised by the Panel was the requirement to build a working relationship based on mutual trust and a full understanding of the research context prior to undertaking the task. This may have been best achieved by holding a separate introductory meeting.
Protectiveness
There is clearly a need to be considerate and sensitive when working with people with particular conditions. However, researchers need be neither protective nor defensive. The HEs felt ill-equipped to show sensitivity without being over-protective or patronising, but found that the Panel members were quite comfortable discussing the potentially emotive and complex field of health economics. Working with people with MS to design the task would have gone a long way to assuage the researchers' concerns.
Partnerships
The working relationship that was established during the session has since developed: members of the Panel have assisted with a successful research application and have joined the advisory group for this new project. The HEs have gained a greater awareness of involvement issues, and of how their work could be made more inclusive, accessible and relevant to the public.
Conclusions
This involvement work has improved the validity of QALY weights for an MS CSPBM by removing implausible health states from the preference elicitation survey and thereby producing a more accurate view of people's preferences. This, in turn, will enable the MSIS-8D to provide a better indication of whether treatments for MS are cost effective. In addition, the task-based approach developed can be adapted to aid the selection of health states for other generic PBMs or CSPBMs.
This example demonstrates that public involvement is feasible in health economics research in terms of task comprehension, producing clear results, and avoiding undue distress and cognitive burden. We hope to build on this work and that of others in related, technically complex health research areas [30] [31] [32] [33] , to develop further practical approaches to involvement in health economics research.
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